Continuous twin screw extrusion for the wet granulation of lactose.
The suitability of continuous twin screw extrusion for the wet granulation of alpha-lactose monohydrate was studied and compared with conventional high shear granulation. The influence of process parameters (screw speed and total input rate) and formulation variables (water and polyvinylpyrrolidone (PVP) concentration) on the properties of granules (yield, particle size distribution, friability and compressibility) and tablets (tablet tensile strength, friability and disintegration time) was investigated. Variation of the formulation and process parameters had a major effect on the process feasibility. Optimization of these parameters is required to allow continuous processing and to ensure a high yield. Total input rate, screw speed and water concentration had a minor influence on the granule and the tablet properties. The addition of PVP had no major influence on the granule properties, but significantly affected the tablet characteristics. For granules formulated with and without PVP a yield above 50%, a friability below 30% and a compressibility below 15% was obtained. Tablets without PVP showed a tensile strength below 0.6 MPa, a friability above 1% and a disintegration time below 3 min, whereas tablets with PVP showed a tensile strength above 0.6 MPa, a friability below 1% and a disintegration time ranging from 8 to 15 min. High shear granulation was only possible when PVP was added and it required a higher amount of water. It was concluded that wet granulation of alpha-lactose monohydrate using continuous twin screw extrusion is a robust process and might offer a suitable alternative for high shear granulation in the pharmaceutical industry.